Abstract
linearly correlated with salinity (Craig and Gordon, 1965 ) and thus paleosalinity can be 32 reconstructed from either the oxygen or hydrogen isotopic composition of water using 33 this relation.
34
The hydrogen isotopic composition of water may be recorded in the non- hydrogen atoms, which are not likely to be exchanged during diagenesis (Sessions et showed that the biological hydrogen isotope fractionation between alkenones and water, Cells were counted daily using a Beckman Coulter Multisizer 3 particle counter.
119
Cell numbers were log transformed and plotted versus time, growth rate µ (d 
Alkenone preparation

128
Filters from the first experiment were extracted ultrasonically using first generally 5‰ or less. Samples were analyzed at least in duplicate and the 173 reproducibility was typically better than 5‰ (Table 1) . As additional control, squalane 174 was co-injected with every analysis and the average squalane value typically was -166 ± 175 3 ‰, while the offline determined value was -170‰.
176
Compound-specific hydrogen isotope values for the alkenones from the second 177 experiment were determined by GC/TC/irmMS with a Thermo Electron DELTA Plus XP 178 mass spectrometer using high temperature conversion at the University of Utrecht.
179
Compounds were converted to hydrogen gas and graphite in an empty ceramic tube 180 heated to 1400 °C. The hydrogen isotopic composition of the combined C 37 alkenones 181 was corrected using the Schimmelmann n-alkane mix, Mix A. A squalane standard was 182 co-injected with every sample and its average value was -166.3 ± 5.1 ‰, which 183 compared well with its offline determined value of -169‰. where β is a shape factor and µ max represents the maximum growth rate. Growth rate µ 190 attains a maximum value at optimal irradiance ( ). The shape factor β determines the
191
'peakedness' or rounding of the production curve (e.g. Soetaert et al., 1994 ).
192
The model cannot be applied directly to describe hydrogen isotope fractionation, between the model and experimental data using the Excel Solver routine. (Table 1) . 
Influence of the level of irradiance on the hydrogen isotopic fractionation.
233
Our culture results demonstrate that the level of irradiance affects both the growth 234 rate of E. huxleyi (Fig. 1 ) and the hydrogen isotope fractionation between the alkenones 235 produced and the water (Fig. 2) . Even though the data are from experiments using two different E.
238
huxleyi strains, the combined data of growth rates versus irradiance can be described by water of the haptophytes grown in our culture experiments.
255
Schouten et al. (2006) showed that α decreases with increasing growth rate (Fig. 3) 
256
potentially suggesting that our observed correlation may be due to changing growth 257 rates controlled by the level of irradiance. However, plotting the growth rate against the 258 fractionation factor α for all irradiances from both experiments performed here shows 259 no clear correlation between α and growth rate (Fig. 3) . Fractionation factor α increases 
